A significant proportion of plastic surgery graduates pursue fellowship training postresidency, with microsurgery being the most popular fellowship of choice (1) . A recent article by Maldonado and Song (2) emphasized the necessity of fellowship training for microsurgeons because the subspecialty demands "a long and meticulous learning curve". Multiple studies have shown that prospective trainees often resort to online resources during both residency and fellowship application processes (3) (4) (5) . In fact, a program's website content can significantly influence one's decision in applying for that program (3, 4) .
An important online resource for microsurgery fellowship application is the American Society for Reconstructive Microsurgery (ASRM) website, which provides a comprehensive list of programs with details such as program size and research responsibilities (6) . The list also includes links that direct candidates to individual microsurgery fellowship websites (MFWs). In fact, Maldonado and Song (2) advocated that a similar central organization with strong online presence should be adopted by the European programs to facilitate microsurgery training.
While program websites are routinely considered to be crucial resources for applicants, and the accessibility and content of such websites have been studied in a variety of medical specialties, similar studies have not examined MFWs (7) (8) (9) . Given that most program websites are inaccessible with low-quality content as reported by previous studies, we hypothesized that MFWs are in a similar situation.
Methods

Program list compilation
While microsurgery fellowships are offered worldwide, those recognized by the ASRM are considered to be well established. Maldonado and Song (2) made important distinctions between United States (US)-based programs, which are more "hands-on", and their European counterparts, which are "observational". Therefore, the programs included in the present study were compiled from the ASRM website (accessed October, 2015), which were all one year in duration. A 'Google' (Google, USA) search was also performed by using the keywords "microsurgery fellowship" and reviewing results of the first 30 pages. This was to identify any other programs that were also one-year long and provided hands-on surgical exposure. BACkgRound: Websites for residency and fellowship programs serve as effective educational and recruitment tools. oBJeCtIVe: To evaluate the accessibility and content of fellowship websites that are commonly used by microsurgery applicants for career development.
Methods: A list of one-year microsurgery fellowship websites (MFWs) was compiled by visiting the centralized American Society for Reconstructive Microsurgery (ASRM) website, followed by performing an extensive 'Google' search in October 2015. Accessibility of MFWs was assessed. Website content regarding key recruitment and education variables was also comprehensively reviewed. Website content was correlated with program characteristics using t tests and ANOVA (two-tailed; P<0.05 was considered to be statistically significant). Results: A list of 53 eligible programs was compiled. Only 15 of 51 (29%) ASRM program links were functional. On average, the combined content from ASRM website and individual MFWs had 2.91 of 6 recruitment variables and 1.32 of 6 education variables, respectively. The majority of programs listed 'eligibility criteria' (87%) and 'general information' (87%). 'Evaluation criteria' were most poorly reported (4%). Recruitment score was higher for United States programs compared with international counterparts (51% versus 33%, respectively; P=0.02). It was also higher in programs that focus on 'extremity' versus 'breast' (58% versus 37%; P=0.0028). Education scores did not differ according to location, program size, subspecialty of focus or participation in the Microsurgery Match process. ConClusIon: Information regarding recruitment and education on most MFWs is scarce. Academic institutions should keep website content up to date and comprehensive to better assist candidates in the application process. Le score de recrutement était plus élevé aux États-Unis que dans les programmes internationaux (51 % par rapport à 33 %, respectivement; P=0.02). Il était également plus élevé dans les programmes axés sur les membres que sur les seins (58 % par rapport à 37 %; P=0,0028). Les scores de formation étaient similaires à l'égard du lieu, de la dimension du programme, de la surspécialisation d'intérêt ou de la participation au processus de jumelage en microchirurgie. ConClusIon : Il y a peu d'information relative au recrutement et à la formation dans la plupart des SSM. Les établissements universitaires devraient maintenir le contenu de leur site à jour et complet afin de mieux aider les candidats dans le cadre de leur processus de candidature.
Accessibility
The program links on the ASRM website were checked for accessibility. Website links were assessed to be functional, nonfunctional or incorrect (linked to other sites). In addition, each program was searched in Google using the keywords "program name" and "microsurgery fellowship". A website was considered to be accessible if a functional link could be found within the first five pages of the search results.
Website evaluation: recruitment and education
Information for each program was collected by accessing the ASRM website as well as individual MFWs. This process was performed by two independent reviewers (MJ and CO), and the results were reviewed by a resident and staff surgeon to resolve any discrepancies. Recruitment and education variables that were deemed important program components by the Accreditation Council of Graduate Medical Education were assessed for each program. They were recorded as 'present' or 'absent', without evaluating the quality of the information.
The following recruitment variables were evaluated: general program description, salary amount, selection criteria, eligibility criteria, requirement for USMLE/ECFMG (United States Medical Licensing Exam/Education Commission for Foreign Medical Graduates), and listing of current or past fellows. The salary may be mentioned either in specific amount, or to be commensurate with a specific level of residency training. Selection criteria refer to how one's application is evaluated. Eligibility criteria state the training qualification required before fellowship application. USMLE/ECFMG requirements are only applicable for US-based programs.
In addition, the following education variables were evaluated: evaluation criteria, research description, journal club, specific rotations, didactic teaching and grants for conferences. Evaluation criteria state how the fellow's progress would be evaluated throughout the fellowship program. Research description mentions specific research interest, requirement, and/or any facilities or resources available, such as animal laboratories and biostatisticians. Simply stating that "research is available" was not sufficient. Specific rotations would be shown in a schedule that lists various clinical placements. Grants for conferences should include whether the fellow receives support to attend conferences.
Program comparison
Based on the above-mentioned criteria, each program would receive a score in both the recruitment and education domains (calculated as a percentage score based on the six variables). Fellowship programs were then compared according to location ('US' versus 'international'), program size ('1 fellow' versus '>1 fellow'), and whether they participate in the San Francisco Match for Microsurgery (10) . In addition, recruitment and education scores were compared between programs with different subspecialty focus ('Breast', 'Extremity' or 'General'). The program focus was determined by analyzing the program description.
statistical analysis
Website accessibility was compared between accessing program links on the ASRM website and retrieving program websites via Google searches. This was accomplished using Fisher's test (P<0.05 was considered to be statistically significant). Other comparisons were performed using t test (two-tailed; P<0.05 was considered to be statistically significant). ANOVA was used to compare between different subspecialties (two-tailed; P<0.05 was considered to be statistically significant). All statistical analyses were performed using Excel 2013 (Microsoft Corporation, USA).
Results
Accessibility
Both the ASRM website and Google search were evaluated for program accessibility. As of October 2015, the ASRM website had a list of 51 programs. The Google search found an additional two programs (53 programs in total). The accessibilities of program websites are shown in Table 1 , demonstrating that the Google search was more effective in retrieving functional program links. Only 29% of the programs listed on the ASRM had functional links (15 of 51), compared with 77% by Google search.
Fellow recruitment
The microsurgery programs had an average of 2.91 of 6 (49%) recruitment variables (Figure 1 ). Most programs reported general program description (87%), salary amount (62%) and eligibility criteria (87%). Fewer programs reported USMLE/ECFMG (30%), fellow listing (25%) and selection criteria (6%).
Fellow education
The programs had an average of 1.32 educational variables of 6 (22%) (Figure 2 ). Most programs provided a specific description for research activities (58%). However, the other variables were poorly reported: evaluation criteria (4%); specific rotations (6%); journal club (15%); grants for conferences (22%); and didactic teaching (26%).
Program comparison
The recruitment and education scores were expressed as a percentage and compared between the following variables: location, program size, participation in the match and subspecialty (Tables 2 to 4). Most of the programs were located in the US (45 programs) and had one fellow only (34 programs). There was an even divide of programs regarding match participation and subspecialties.
Recruitment score was significantly higher in US programs compared with their international counterparts (51% versus 33%, respectively; P=0.02). In addition, website content on recruitment was more effectively shown in programs that focused on 'extremity' versus 'breast' (58% versus 37%; P=0.0028). On the other hand, education scores did not differ by any of the previously mentioned variables.
dIsCussIon
Fellowship training is an invaluable opportunity that enables medical graduates to be intellectually stimulated while improving their clinical skills and competitiveness for the job market (11) . While online education resources have been increasingly implemented in the niche field of microsurgery, the centralized ASRM website has rather poor accessibility to individual program websites (29% of the links were functional), despite it being an important resource for prospective microsurgical trainees (2, 12, 13) . This result was not surprising, but rather, consistent with findings in similar studies. Mulcahey et al (14) reviewed accredited sports medicine fellowship websites and concluded that only 54% of the links were accessible from the American Orthopedic Society of Sports Medicine database, and that only 5% of the links were functional from the San Francisco Match database.
On the other hand, Google searches yielded more functional MWFs than the ASRM website. Similar findings were confirmatory in other studies, which meant that centralized organizational websites were not updated on a regular basis (14, 15) . In addition, despite conducting extensive Google searches, not all programs had a functional website. Collectively, these results suggest that the ASRM, similar to many other medical organizations, as well as individual surgical training institutions, did not optimize their website accessibility to facilitate fellowship application for prospective candidates.
In addition, the website content (combined from the ASRM website and individual MWFs) for programs were of very poor quality. On average, only 49% and 22% of recruitment and educational programs were reported, respectively. Combined with low accessibility, these findings suggest that the current state of MWFs may negatively affect an applicant's interest in applying to certain programs or subspecialties, as the literature has shown (3, 4) .
In a recent study of hand surgery fellowship websites (HFWs), Silvestre et al (15) showed that the orthopedics-operated HFWs had higher education scores and a trend toward better accessibility than the plastics-operated HFWs. We observed a similar finding in the It was not surprising to witness the recruitment score being higher in the US-based programs than international programs. This is likely because most US-based programs have a long-established history and that the ASRM website is also US founded.
There were several limitations to our study. First, it was a crosssectional analysis conducted during a specific time period. Online content may be evolving as application deadlines for upcoming cycles approach. Second, for programs without an accessible website, we did present study in that 'extremity' programs (partially orthopedics operated) had higher recruitment scores than 'breast' programs (entirely plastics operated), while the education scores were not different. This is perhaps because plastic surgery programs are smaller in size than orthopedics, and that fellowship programs are less incentivized to develop high-quality websites for a significantly smaller community. However, despite the fact that microsurgery is a competitive fellowship program with limited positions, unfilled positions are still in significant proportions after the match (seven of 35 positions in 2014, and four of 37 positions in 2015). Therefore, one may hypothesize that, by improving the accessibility and content quality of MFWs, it may improve the candidate recruitment process. Despite the fact that the Microsurgery Match has existed since 2010, only in the last year did the match provide a centralized application process for the first time. We hope that this centralized administrative process would encourage participating MFWs to keep their online content comprehensive and up to date. not contact the programs to investigate whether the website was truly inaccessible, or that the website was functional but not retrievable based on our search methodology. In addition, we did not survey informational needs from microsurgery applicants. However, based on the Accreditation Council of Graduate Medical Education guideline and various similar studies, we believe the recruitment and education variables investigated in the present study are highly important to microsurgery fellowship candidates.
Figure 2) Quality of education content on microsurgery fellowship websites
Figure 1) Quality of recruitment content on microsurgery fellowship websites. USMLE/ECFMG United States Medical Licensing Exam/Education Commission for Foreign Medical Graduates
ConClusIon
There is a paucity of quality program information regarding the official ASRM website and individual MFWs for microsurgery applicants. The current state of MFWs certainly does not reflect the "high level of accuracy" and "precise skills" required by microsurgery (2) . Academic associations and institutions should seek opportunities to keep the online content of MFWs up to date and comprehensive to utilize them as effective recruitment and educational resources. 
